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NACA  Rept.   1015 

ANALYSIS  OF  TURBULENT  FREE -CONVECTION 
BOUNDARY  LAYER  ON  FLAT  PLATE.      E.   R.   G. 
Eckert  and  Thomas  W.  Jackson.      1951.     7p.   diagrs. 
(NACA  Rept.   1015.     Formerly  TN  2207) 

A  calculation  was  made  for  the  flow  and  heat  transfer 
in  the  turbulent  free-convection  boundary  layer  on  a 
vertical  flat  plate.      Formulas  for  the  heat  transfer 
coefficient,  boundary  layer  thickness,   and  the  maxi- 
mum velocity  in  the  boundary  were  obtained. 


NACA  Rept.   1017 


SPONSE 


INVESTIGATION  OF  FREQUENCY-RESI 
CHARACTERISTICS  OF  ENGINE  SPEED  IX)1a>A\  ^ 
TYPICAL  TURBINE -PROPELLER  ENGINE.     Burtfcr- 
Taylor,  EH  and  Frank  L.  Oppenheimer.     1951.     lip. 
diagrs.,   2  tabs.     (NACA  Rept.    1017.     Formerly' 
TN  2184) 

Experimental  frequency-response  characteristics  of 
engine  speed  for  a  typical  turbine -propeller  engine 
are  presented.     Correlation  is  made  between  these 
experimental  data  and  analytical  frequency-response 
characteristics.     Results  of  this  investigation  indi- 
cate that  engine  speed  is  a  linear  function  of  fuel  flow 
and  propeller-blade  angle  for  small  variations  of 
these  parameters.     Approximate  frequency-response 
characteristics  may  be  calculated  from  solutions  of  a 
linear  differential  equation  and  equilibrium  torque  . 
characteristics  of  the  engine  and  the  propeller. 


NACA  TN  2526 

DETERMINATION  OF  RAM -JET  COMBUSTION- 
CHAMBER  TEMPERATURES  BY  MEANS  OF 
TOTAL -PRESSURE  SURVEYS.     I.  Irving  Pinkel. 
December  1951.      lOp.  diagrs.  ,  tab.     (NACA  TN 
2526.      Formerly  RM  E7C03) 

A  method  is  described  by  which  the  total  temperature 
of  the  gases  at  the  combustion-chamber  outlet  of  a 
ram -jet  engine  may  be  determined  from  the  loss  in 
total  pressure  measured  across  the  combustion 
chamber.     A  working  chart  is  presented  by  means 
of  which  the  ratio  of  the  total  temperature  of  the 
gases  at  the  combustion -chamber  outlet  to  the  total 
temperature  of  the  gases  at  the  combustion -chamber 
inlet  may  be  determined  from  the  measured  loss  of 


total  pressure  across  the  combustion  chamber  and 
the  known  values  of  air  flow,  total  pressure,  and 
total  temperature  at  the  combustion-chamber  inlet. 


NACA  TN  2571 

APPLICATION  OF  THE  VON  KARmAn  MOMENTUM 
THEOREM  TO  TURBULENT  BOUNDARY  LAYERS. 
Jerold  M.  Bidwell.     December  1951.     25p.  diagrs. 
(NACA  TN  2571) 


study  is  made  of  the  Von  Karman  momentum  theo- 
rem with  respect  to  its  application  to  turbulent 

otmdary  layers  in  a  positive  pressure  gradient. 
^  t a  were  obtained  from  Schubauer  and  Klebanoff 
folAttA  TN  2133)  and  Ludwieg  and  Tillman  (NACA  TM 
1^85}  with  which  both  the  terms  due  to  the  mean  flow 
and  ^he  terms  due  to  the  fluctuating  flow  could  be 
evaluated. 


ACA  TN  2585 

CALCULATION  OF  AERODYNAMIC  FORCES  ON  A 
PROPELLER  IN  PITCH  OR  YAW.     John  L.  Crigler 
and  Jean  Gilman,  Jr.    January  1952.     33p.  diagrs. 
(NACA  TN  2585.     Formerly  RM  L8K26) 


An  analysis  was  made  to  determine  the  applicability 
of  existing  propeller  theory  and  the  theory  of  oscil- 
lating airfoils  to  the  problem  of  determining  the  mag- 
nitude of  the  forces  on  propellers  in  pitch  or  yaw. 
Strip  calculations  using  compressible  airfoil  charac- 
teristics were  first  made  as  though  steady -state  con- 
ditions existed  successively  at  several  blade  posi- 
tions of  the  propeller  blades  during  one  revolution. 
A  theory  of  oscillating  airfoils  in  pulsating  incom- 
pressible potential  flow  was  then  considered  from 
which  it  was  possible  to  determine  factors  which 
would  modify  the  steady-state  forces. 


NACA  TN  2590 

CALCULATIONS  ON  THE  FORCES  AND  MOMENTS 
FOR  AN  OSCILLATING  WING -AILERON  COMBINA- 
TION EN  TWO-DIMENSIONAL  POTENTIAL  FLOW 
AT  SONIC  SPEED.     Herbert  C.   Nelson  and  Julian  H. 
Berman.     January  1952.     36p.   diagrs. ,   2  tabs. 
(NACA  TN  2590) 

The  linearized  theory  for  compressible  unsteady  flow 
is  used,  as  suggested  in  recent  contributions  to  the 
subject,  to  obtain  the  velocity  potential  and  the  lift 
and  moment  for  a  thin,   harmonically  oscillating, 
two-dimensional  wing-aileron  combination  moving  at 
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sonic  speed.     The  velocity  potential  is  derived  by 
considering  the  sonic  case  as  the  limit  of  the  line- 
arized supersonic  theory.     The  paper  provides  ex- 
tensive tables  of  numerical  values  for  the  coeffi- 
cients contained  in  the  expressions  for  lift  and 
moment,   for  various  values  of  the  reduced  frequency 
k(0<  k  i  3.  5)  and  aileron  hinge  position  (from  10  to 
90  percent  of  the  wing  chord). 


NACA  TN  2591 

THE  EFFECTS  OF  REYNOLDS  NUMBER  ON  THE 
APPLICATION  OF  NACA  16 -SERIES  AIRFOIL 
CHARACTERISTICS  TO  PROPELLER  DESIGN. 
Harold  E.  Cleary.     January  1952.     15p.  diagrs. 
(NACA  TN  2591.     Formerly  RM  L7H12) 


An  analysis  has  been  made  of  airfoil  data  taken  on 
several  NACA  16-series  propeller  airfoils.    This 
analysis  has  shown  that  the  combined  effects  of 
Reynolds  number  changes  and  variations  in  airfoil 
characteristics  resulting  from  differences  in  models 
and  tunnels  are  such  that  when  5-inch-chord  and  12- 
inch-chord  data  are  applied  to  full-scale  propeller 
design  at  or  near  the  design  condition,  differences  of 
less  than  1  percent  in  efficiency  are  involved. 


NACA  TN  2592 

ORIENTATION  OF  ORIFICES  ON  BODIES  OF  REVO- 
LUTION FOR  DETERMINATION  OF  STREAM 
STATIC  PRESSURE  AT  SUPERSONIC  SPEEDS. 
Morton  Cooper  and  Clyde  V.  Hamilton.    January 
1952.     26p.  diagrs.,  photo.,  tab.     (NACA  TN  2592) 


Experimental  pressures  obtained  on  a  parabolic  body 
of  revolution  of  large  fineness  ratio  at  a  Mach  num- 
ber of  1.59  and  a  Reynolds  number  of  3.6  x  10"  have 
been  analyzed  in  order  to  locate  positions  at  which 
static -pressure  orifices  will  indicate  the  stream 
static  pressure  independent  of  the  pitch -yaw  attitude 
of  the  body. 


NACA  TN  2594 

INVESTIGATION  OF  THE  STRUCTURAL  DAMPING 
OF  A  FULL-SCALE  AIRPLANE  WING.    Dwight  O. 
Fearnow.    February  1952.     lip.  diagrs.,  photo.,  tab. 
.(NACA  TN  2594.     Formerly  RM  L51A04) 

An  investigation  to  determine  the  structural  damping 
characteristics  of  a  full-scale  airplane  wing  was  con- 
ducted by  the  shock-excitation  method  wherein  the 
wing  was  loaded  to  a  predetermined  deflection  and 
the  load  suddenly  released.    The  test  specimen 
vibrated  at  its  fundamental  bending  frequency  of  1.69 
cycles  per  second.     Only  the  first  2  or  3  cycles 
showed  any  indication  of  a  higher  frequency  being 
superimposed  upon  the  fundamental  bending  frequency. 
The  damping  was  found  to  increase  from  about 
0.002  of  critical  at  an  amplitude  of  vibration  of  +0.05 
inch  to  approximately  0.006  of  critical  at  an  ampli- 
tude of  ±5  inches. 


NACA  TN  2600 

STRESSES  AND  DEFORMATIONS  IN  WINGS  SUB- 
JECTED TO  TORSION.    B.  F.  Ruffner  and  Eloise 
Hout,  Oregon  State  College.     February  1952.     79p. 
diagrs.,  23  tabs.     (NACA  TN  2600) 


Basic  equations  of  Karman  and  Chien  are  solved  by 
representing  the  shape  of  a  torsion  box  by  means  of 
a  Fourier  series.    Coefficients  of  the  series  are 
determined  by  conventional  methods.    Angles  of 
twist,  longitudinal  stresses,  and  shear  stresses  are 
determined  in  terms  of  the  series  coefficients.     The 
method  is  applied  to  the  calculation  of  angles  of 
twist  and  stresses  in  torsion  boxes  of  rectangular, 
elliptical,  and  airfoil  cross  section.    Results  ob- 
tained for  angles  of  twist  and  normal  stresses  are  in 
good  agreement  with  results  of  Karman  and  Chien 
except  at  sharp  corners.    Results  obtained  for  shear 
stresses  indicate  the  necessity  for  use  of  a  large 
number  of  terms  of  the  series  for  satisfactory  ac- 
curacy. 


NACA  TN  2619 

SOME  REMARKS  ON  AN  APPROXIMATE  METHOD 
OF  ESTIMATING  THE  WAVE  DRAG  DUE  TO  THICK- 
NESS AT  SUPERSONIC  SPEEDS  OF  THREE- 
DIMENSIONAL  WINGS  WITH  ARBITRARY  PROFILE. 
Kenneth  Margolis.     February  1952.     9p.     (NACA 
TN  2619) 

A  semiempirical  profile-correction  factor  is  dis- 
cussed which  enables  the  estimation  of  the  wave-drag 
coefficient  due  to  thickness  at  supersonic  speeds  for 
three-dimensional  wings  with  arbitrary  airfoil  sec- 
tion (subject  to  restrictions  of  the  thin  airfoil  theory) 
through  use  of  previously  calculated  or  known  drag 
coefficients. 


NACA  TN  2620 

PRINCIPLE  AND  APPLICATION  OF  COMPLE- 
MENTARY ENERGY  METHOD  FOR  THIN  HOMO- 
GENEOUS AND  SANDWICH  PLATES  AND  SHELLS 
WITH  FINITE  DEFLECTIONS.     Chi-Teh  Wang,  New 
York  University.     February  1952.     33p.  diagrs. 
(NACA  TN  2620) 


The  principle  of  complementary  energy  in  the  non- 
linear elasticity  theory  is  shown  to  be  derivable 
from  the  principle  of  potential  energy  by  a  Legendre 
type  of  transformation.     In  particular,  the  expres- 
sion of  the  complementary  energy  is  derived  for 
homogeneous  and  sandwich  plates  and  shells  with 
large  deflections.     By  the  method  of  complementary 
energy,  the  stress-strain  relations  are  derived  for 
homogeneous  shells,   sandwich  plates,  and  sandwich 
shells. 


NACA  TN  2626 

AN  INVESTIGATION  OF  BENDING -MOMENT  DIS- 
TRIBUTION ON  A  MODEL  HELICOPTER  ROTOR 


NACA 
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BLADE  AND  A  COMPARISON  WITH  THEORY. 
John  R.  Meyer,  Jr. ,   Massachusetts  Institute  of 
Technology.     February  1952.     91p.  diagrs.,  photos, 
12  tabs.     (NACA  TN  2626) 

Bending-moment  distributions  were  measured  on  a 
model  helicopter  rotor  blade  under  hovering  and 
simulated  forward-flight  conditions.     The  hinged- 
blade  configuration  was  tested  up  to  an  advance  ratio 
M    of  0.  50;  the  fixed-at-root  configuration,   up  to 
jz  =  0.90.     Curves  of  maximum-bending-moment 
distribution  are  presented  for  all  test  conditions. 
Harmonic  bending  moments  were  found  from  a  har- 
monic analysis  of  data  for    ^  =  0.  22  and  0.  47. 
Theoretical  calculations  at    ix  =  0.  22  and  0.  47    for 
hinged-  and  fixed-at-root  conditions,  respectively, 
are  compared  with  experimental  results  and  the 
agreement  is  reasonable.     Experimentally  deter- 
mined resonance  peaks  are  compared  with  those 
indicated  by  theory  for  three  sets  of  blades  of  dif- 
ferent stiffnesses.     Aerodynamic -loading  expres- 
sions which  include  the  effect  of  elastic  flapping  are 
developed  for  the  fixed-at-root  blade  and  are  used 
in  the  Goodyear  method  which  is  modified  for  the 
fixed-at-root  condition. 


NACA  TN  2630 

A  SOLUTION  OF  THE  NAVIER -STOKES  EQUATION 
FOR  SOURCE  AND  SINK  FLOWS  OF  A  VISCOUS 
HEAT-CONDUCTING  COMPRESSIBLE  FLUID. 
Robert  V.  Hess.    February  1952.    60p.  diagrs.,  tab. 
(NACA  TN  2630) 

A  solution  of  the  Navier-Stokes  equation  for  source 
and  sink  flows  of  a  viscous,  heat-conducting,  com- 
pressible fluid  is  given  for  the  case  of  constant  total 
flow  energy.    For  the  satisfaction  of  the  condition  of 
constant  total  flow  energy,  a  certain  Prandtl  number 
is  required.    Aside  from  this  more  obvious  require- 
ment, the  selection  of  a  certain  ratio  of  the  first  and 
second  viscosity  coefficient  is  necessary.    The 
nature  of  the  general  solutions  for  flow  with  arbitrary 
Prandtl  number  and  with  heat  addition  is  discussed. 
Furthermore,  the  manner  is  discussed  in  which  the 
familiar  heat -conduction  effects  combined  with  the 
peculiar  viscous  effects  solely  due  to  compressibility, 
sometimes  called  the  longitudinal  viscous  effects, 
influence  the  flow  through  a  curved  minimum  section 
joined  to  a  sink  flow.    A  discussion  of  the  second 
viscosity  coefficient  from  the  gas-dynamic  approach 
is  also  given. 


NACA  TN  2633 

ESTIMATION  OF  THE  MAXIMUM  ANGLE  OF  SIDE- 
SLIP FOR  DETERMINATION  OF  VERTICAL-TAIL 
LOADS  IN  ROLLING  MANEUVERS.     Ralph  W. 
Stone,  Jr.      February  1952.     46p.   diagrs.,   4  tabs. 
(NACA  TN  2633) 

This  paper  presents  the  results  of  a  study,  by  a  step- 
by-step  integration  of  the  equations  of  motion,  of  the 
variations  of  angle  of  sideslip  and  angle  of  attack  in 
rolling  maneuvers,  particularly  for  airplanes  with 
mass  distributed  mainly  along  the  fuselage.     The 


results  are  compared  with  those  of  existing  methods 
for  estimating  angles  of  sideslip  for  determining 
vertical -tail  loads  in  rolling  maneuvers. 


NACA  TN  2635 

AN  ANALYSIS  OF  LAMINAR  FREE -CONVECTION 
FLOW  AND  HEAT  TRANSFER  ABOUT  A  FLAT 
PLATE  PARALLEL  TO  THE  DIRECTION  OF  THE 
GENERATING  BODY  FORCE.     Simon  Ostrach. 
February  1952.     47p.   diagrs.,  tab.    (NACA  TN  2635) 

A  formal  and  general  analysis  of  the  free-convection 
flow  about  a  flat  plate  parallel  to  the  direction  of  the 
generating  body  force  is  made,  and  velocity  and  tem- 
perature distributions  for  Prandtl  numbers  of  0.  01, 
0. 72,  0.  733,   1,   2,   10,   100,    1000,  and  large  Grashof 
numbers  are  computed.    The  distributions  for 
Prandtl  number  of  0.  72  compare  favorably  with  ex- 
perimental values.     It  is  shown  that  velocities  and 
Nusselt  numbers  of  the  same  order  of  magnitude  as 
those  associated  with  forced -convection  flows  can  be 
obtained  under  free -convection  conditions.     A  flow 
and  a  heat -transfer  parameter  are  derived  from 
which  the  important  physical  quantities  can  be  com- 
puted.    Reasonable  agreement  is  obtained  among 
values  of  the  heat -transfer  parameter  obtained  from 
an  approximate  theoretical  development,   experi- 
ments, and  the  present  development. 


NACA  TN  2636 

INFLUENCE  OF  LUBRICANT  VISCOSITY  ON  OP- 
ERATING TEMPERATURES  OF  75 -MILLIMETER- 
BORE  CYLINDRICAL -ROLLER  BEARING  AT  HIGH 
SPEEDS.     E.    Fred  Macks,  William  J.  Anderson  and 
Zolton  N.  Nemeth.     February  1952.     47p.   diagrs., 
photo.,   3  tabs.     (NACA  TN  2636) 

Oil  viscosity  (five  oils  were  used)  was  found  to  have 
a  significant  effect  on  bearing  operating  temperature. 
Minimum  bearing  temperatures  result  when  a  low 
viscosity,  low  viscosity-index  oil  is  used.     Minimum 
power  rejection  to  the  oil  (at  a  constant  bearing  tem- 
perature) results  when  a  low  viscosity  oil  is  intro- 
duced at  high  inlet  temperatures.     The  cooling  cor- 
relation previously  developed  was  extended  to  include 
fully  the  effect  of  varying  viscosity.     It  is  therefore 
possible  to  predict  either  inner-race  or  outer-race 
bearing  temperature  from  single  curves  regardless 
of  whether  speed,  load,  oil  flow,  oil  inlet  tempera- 
ture, oil  inlet  viscosity,  oil-jet  diameter  or  any 
combination  of  these  parameters  is  varied. 


NACA  TN  2637 

COMPRESSIVE  BUCKLING  OF  FLAT  RECTANGU- 
LAR METALITE  TYPE  SANDWICH  PLATES  WITH 
SIMPLY  SUPPORTED  LOADED  EDGES  AND 
CLAMPED  UNLOADED  EDGES.     (Revised)    Paul 
Seide.     February  1952.     27p.   diagrs. ,   3  tabs. 
(NACA  TN  2637)    (Superseded  TN  1886,   May  1949) 

A  theoretical  solution  is  obtained  for  the  problem  of 
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the  compressive  buckling  of  flat  rectangular  Metalite- 
type  sandwich  plates  with  simply  supported  loaded    c 
edges  and  clamped  unloaded  edges.     The  solution  is 
based  upon  the  general  small -deflection  theory  for 
flat  sandwich  plates  developed  in  NACA  Rep.   899. 


NACA  TN  2639 

FATIGUE  STRENGTHS  OF  AIRCRAFT  MATERIALS. 
AXIAL-LOAD  FATIGUE  TESTS  ON  NOTCHED 
SHEET  SPECIMENS  OF  24S-T3  AND  75S-T6 
ALUMINUM  ALLOYS  AND  OF  SAE  4130  STEEL 
WITH  STRESS-CONCENTRATION  FACTOR  OF  1.  5. 
H.  J.  Grover,  W.  S.   Hyler  and  L.  R.  Jackson, 
Battelle  Memorial  Institute.      February  1952.     22p. 
diagrs.,  9  tabs.     (NACA  TN  2639) 

Results  are  given  of  axial-load  fatigue  tests  on 
notched  specimens  of  24S-T3  and  75S-T6  aluminum 
alloys  and  of  normalized  SAE  4130  steel.     Each 
specimen  was  notched  by  edge  notches  designed  to 
have  a  theoretical  stress-concentration  factor  of  1.  5. 
Tests  were  run  at  nominal  mean  stresses  of  0, 
10,  000,    20,  000,   and  30,  000  psi.     Results  extend 
previously  reported  data  on  unnotched  specimens  and 
specimens  more  severly  notched  afford  data  on  the 
variation  of  fatigue  strength  reduction  with  notch 
severity. 


NACA  TN  2642 

APPLICATION  OF  LINEAR  ANALYSIS  TO  AN  EX- 
PERIMENTAL INVESTIGATION  OF  A  TURBOJET 
ENGINE  WITH  PROPORTIONAL  SPEED  CONTROL. 
Marcel  Dandois  and  David  Novik.      February  1952. 
38p.   diagrs.,  photos.     (NACA  TN  2642) 

Results  of  analytical  and  experimental  investigations 
of  a  turbojet  engine  with  proportional  speed  control 
are  compared.     Linear  analysis  and  description  of 
the  engine  as  a  first -order  linear  system  were  found 
adequate  for  analytical  prediction  of  the  response  and 
stability  of  the  controlled  engine.     Characteristics 
of  proportional  speed  control  determined  from  the 
effect  of  loop  gain  on  response,   speed  error,   and 
stability  are  presented. 


NACA  TN  2646 

INVISCID  FLOW  ABOUT  AIRFOILS  AT  HIGH  SUPER- 
SONIC SPEEDS.     A.  J.   Eggers,  Jr.   and  Clarence  A. 
Syvertson.     March  1952.     65p.   diagrs.,  tab.     (NACA 
TN  2646) 

The  flow  about  curved  airfoils  is  investigated  analyti- 
cally at  high  supersonic  speeds  assuming  air  behaves 
first  as  an  ideal,   and  then  as  a  calorically  imperfect 
gas.     For  ideal  gas  flows  it  is  shown  that  the  shock- 
expansion  method  accurately  predicts  pressure  dis- 
tributions on  curved  airfoils  at  arbitrarily  high  Mach 
numbers  provided  the  flow  deflection  angles  are  not 
too  close  to  those  corresponding  to  shock  detachment. 
Forms  of  the  shock-expansion  method  and  the  method 
of  characteristics,  generalized  to  consider  the  calor- 


ic imperfections  of  air  and  applicable  for  lo£ al  air 
temperature  up  to  5000°  R  are  obtained  and  inves- 
tigated.    This  shock-expansion  method  also  exhibits 
a  wide  range  of  applicability  and  is  shown  to  be  use- 
ful in  calculating  the  entire  flow  field  about  an  air- 
foil.   High  Mach  number  approximations  to  both 
shock-expansion  methods  are  investigated  and  pre- 
sented in  forms  suitable  for  application  to  engineer- 
ing problems. 


NACA  TN  2654 

t 

TWO-DIMENSIONAL  FLOW  ON  GENERAL  SUR- 
FACES OF  REVOLUTION  IN  TURBOMACHINES. 
John  D.  Stanitz  and  Gaylord  O.  Ellis.     March  1952. 
44p.   diagrs.,  tab.     (NACA  TN  2654) 

A  method  of  analysis  is  developed  for  two  dimen- 
sional flow  on  general  surfaces  of  revolution  in  turbo- 
machines  with  arbitrary  blade  shapes.    The  method 
of  analysis  is  developed  for  steady,   compressible, 
nonviscous,   irrotational  flow  that  is  assumed  uniform 
normal  to  the  surfaces  of  revolution.    Incompressible 
solutions  on  a  mean  surface  of  revolution  between  the 
hub  and  shroud  are  presented  for  four  flow  rates 
through  each  of  two  centrifugal  impellers  with  the 
same  hub-shroud  contours  but  with  different  blade 
spacings.     In  addition,   correlation  equations  are  de- 
veloped whereby  the  velocity  components  and  the 
stream  function  distribution  can  be  predicted  for 
compressible  or  incompressible  flow  in  straight  - 
bladed  impellers  only,   with  any  tip  speed,   flow  rate, 
area  variation,  blade  spacing,  and  for  any  flow  sur- 
face of  revolution. 


NACA  RM  E51L17 

A  PHOTOGRAPHIC  STUDY  OF  FREEZING  OF 
WATER  DROPLETS  FALLING  FREELY  IN  AIR. 
Robert  G.  Dorsch  and  Joseph  Levine.     February 
1952.     29p.   diagrs.,  photos.,   2  tabs.     (NACA  RM 
E51L17) 

The  freezing  of  free -falling  water  droplets  in  air  was 
investigated  by  a  photographic  technique.     Informa- 
tion on  the  following  was  obtained:    (1)  droplet  shape 
after  freezing,   (2)  the  occurrence  of  collisions  of 
partly  frozen  or  frozen  and  liquid  droplets,   and 
(3)  the  freezing  temperatures  of  individual  free- 
falling  droplets. 


NACA  RM  E51L18 

AN  ACTIVE  PARTICLE  DIFFUSION  THEORY  OF 
FLAME  QUENCHING  FOR  LAMINAR  FLAMES. 
Dorothy  M.  Simon  and  Frank  E.  Belles.     March 
1952.     24p.   diagrs.,   3  tabs.     (NACA  RM  E51L18) 

An  equation  for  quenching  distance  based  on  the  de- 
struction of  chain  carriers  by  the  surface  is  derived. 
The  equation  expresses  the  quenching  distance  in 
terms  of  the  diffusion  coefficients  and  partial  pres- 
sures of  the  chain  carriers,  the  time  between  effec- 
tive collisions  of  chain  carriers  and  gas  phase 
molecules,  the  efficiency  of  the  surface  as  a  chain 
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breaker,  the  total  pressure  of  the  mixture,   and  a 
constant  which  depends  on  the  geometry  of  the 
quenching  surface.     Quenching  distances  measured 
by  flashback  for  propane-air  flames  are  shown  to  be 
consistent  with  the  mechanism.     The  derived  equa- 
tion is  used  with  the  lean  inflammability  limit  and  a 
rate  constant  calculated  from  burning  velocity  data 
to  estimate  quenching  distances  for  propane-air 
(hydrocarbon  lean)  flames  satisfactorily. 


NACA  RM  E51L20 

FRICTION  AND  SURFACE  DAMAGE  OF  SEVERAL 
CORROSION-RESISTANT  MATERIALS.     Marshall  B. 
Peterson  and  Robert  L.  Johnson.     February  1952. 
20p.  photos.,  diagrs.,  2  tabs.     (NACA  RM  E51L20) 

Friction  and  surface  damage  of  several  materials 
that  are  resistant  to  corrosion  due  to  liquid  metals 
was  studied  in  air.    The  values  of  kinetic  friction  co- 
efficient at  low  sliding  velocities  and  photomicro- 
graphs of  surface  damage  were  obtained.    Appreciable 
surface  damage  was  evident  for  all  materials  tested. 
The  friction  coefficients  for  the  combinations  of  steel, 
stainless  steel,  and  monel  sliding  against  steel, 
stainless  steel,  nickel,  Inconel,  and  Nichrome  ranged 
from  0.55  for  the  monel-Inconel  combination  to  0.97 
for  the  stainless-steel-nickel  combination;  for  steel, 
stainless  steel,  monel,  and  tungsten  carbide  against 
zirconium,  the  friction  coefficient  was  approximately 
0.47.     Lower  coefficients  of  friction  (0.20  to  0.60)  and 
negligible  surface  failure  at  light  loads  were  obtained 
with  tungsten  carbide  when  used  in  combination  with 
various  plate  materials. 


NACA  RM  E52A08 

VARIATION  OF  PRESSURE  LIMITS  OF  FLAME 
PROPAGATION  WITH  TUBE  DIAMETER  FOR  VARI- 
OUS ISOOCTANE -OXYGEN-NITROGEN  MIXTURES. 
Adolph  E.  Spakowski  and  Frank  E.  Belles.     March 
1952.     20p.   diagrs.     (NACA  RM  E52A08) 

An  investigation  was  made  of  the  change  in  the  pres- 
sure limits  of  flame  propagation  with  tube  diameter 
for  various  isooctane-oxygen-nitrogen  mixtures. 
Pressure  limits  were  measured  in  cylindrical  glass 
tubes  of  four  different  inside  diameters  at  six  differ- 
ent oxygen-nitrogen  ratios.     Under  the  experimental 
conditions,   flame  propagation  was  found  to  be  im- 
possible in  isooctane-oxygen-nitrogen  mixtures  with 
oxygen  concentrations  less  than  11  to  12  percent. 
Critical  tube  diameters  for  flame  propagation  were 
calculated  and  the  effect  of  pressure  was  determined 
and  compared  with  the  effect  of  pressure  on  quench- 
ing distance.    Critical  diameters  were  related  to 
flame  speeds  for  various  isooctane-oxygen-nitrogen 
mixtures. 


NACA  TM  1333 

ON  ROTATIONAL  CONICAL  FLOW.      (Sui  Moti 
Conici  Rotazionali) .     Carlo  Ferrari.     February 
1952.      12p.  diagrs.     (NACA  TM  1333.     Trans,   from 
Onore  di  Modesto  Panetti,  November  25,   1950). 


Some  general  properties  of  isoenergetic  rotational 
conical  fields  are  determined.      For  such  fields,  pro- 
vided the  physical  parameters  of  the  fluid  flow  are 
known  on  a  conical  reference  surface,   it  being  under- 
stood that  they  satisfy  certain  imposed  conditions, 
it  is  shown  how  to  construct  the  hodographs  in  the 
various  meridional  semiplanes,   as  the  envelope  of 
either  the  tangents  to  the  hodographs  or  of  the  os- 
cillatory circles. 


NACA  TM  1329 

CONCERNING  THE  FLOW  ABOUT  RING-SHAPED 
COWLINGS.      PART  DC  -  THE  INFLUENCE  OF 
OBLIQUE  ONCOMING  FLOW  ON  THE  INCREMEN- 
TAL VELOCITIES  AND  AIR  FORCES  AT  THE 
FRONT  PART  OF  CIRCULAR  COWLS.     (Uber  die 
Stromung  an  ringformigen  Verkleidungen.     IX 
Mitteilung:    Der  Einfluss  der  Schraganblasung  auf 
die  Uebergeschwindigkeiten  und  Luftkrafte  am 
vorderen  Teil  von  Ringhauben).     Dietrich  Kuchemann 
and  Johanna  Weber.     February  1952.      16p.   diagrs. 
(NACA  TM  1329)     Trans,  from  Zentrale  fur  wissen- 
schaftliches  Berichtswesen  der  Luftfahrtforschung, 
Berlin.      FB  1236/9;  Aerodynamische  Versuchsan- 
stalt  Gbttingen  E.  V.  Institut  fur  theoretische  Aero- 
dynamik.     (Bericht)  43/A/10.     June  10,    1943). 

The  dependence  of  the  maximum  incremental  veloc- 
ities and  air  forces  on  a  circular  cowling  on  the 
mass  flow  and  the  angle  of  attack  of  the  oblique  flow 
is  determined  with  the  aid  of  pressure-distribution 
measurements.     The  particular  cowling  tested  had 
been  partially  investigated  in  NACA  TM  1327. 
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N-13033* 

Aeronautical  Research  Council  (Gt.  Brit.) 
THE  EFFECT  OF  THE  CONDENSATION  OF  ATMOS- 
PHERIC WATER  VAPOUR  ON  TOTAL  HEAD  AND 
OTHER  MEASUREMENTS  IN  THE  N.P.L.   HIGH 
SPEED  TUNNELS.    H.  H.   Pearcey.    NOTE  ON  THE 
INTERPRETATION  OF  READINGS  OF  PITOT  AND 
STATIC  TUBES  IN  A  HIGH  SPEED  TUNNEL  IN 
WHICH  CONDENSATION  OF  MOISTURE  IS  TAKING 
PLACE.     C.  N.  H.   Lock.     1951.     38p.   diagrs., 
5  tabs.     (ARC  R  &  M  2249.     Formerly  ARC  7482; 
FM  669;   8455;    FM  776) 

At  high  Mach  numbers  condensation  causes  a  con- 
siderable total-head  loss  which  increases  with  dis- 
tance along  the  working  section,   and  serious  dis- 
crepancies in  pitot  traverse  drag  which  most  proba- 
bly increase  with  airfoil  chord.     It  is  considered 
that  future  high-speed  tunnels,   especially  if  they  are 
built  with  longer  working  sections  or  to  take  larger 
chord  airfoils,   should  be  so  constructed  as  to  permit 
the  use  of  dry  air. 

N-13034* 

Aeronautical  Research  Council  (Gt.   Brit.) 
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PARACHUTE  DESIGN.    T.   F.  Johns.     1951.     30p. 
diagrs.,   4  tabs.     (ARC  R  &  M  2402;  ARC  10,579. 
Formerly  RAE  Tech.   Note  Arm.  365) 

This  report  records  the  methods  of  parachute  design 
which  have  been  developed  in  England  during  the 
latter  part  of  the  war.    It  begins  with  a  discussion  of 
the  main  characteristics  of  a  parachute  and  of  the 
effects  of  various  factors  on  these  characteristics. 
It  then  describes  the  main  types  of  parachute  which 
are  at  present  in  use  and  discusses  the  merits  of 
each  type.    Details  are  given  of  the  methods  of  man- 
ufacture which  have  been  found  to  be  the  most  satis- 
factory. 


N-13035* 

Aeronautical  Research  Council  (Gt.  Brit.) 
EXPRESSIONS  FOR  THE  RATES  OF  CHANGE  OF 
CRITICAL  FLUTTER  SPEEDS  AND  FREQUENCIES 
WITH  INERTIAL,  AERODYNAMIC  AND  ELASTIC 
COEFFICIENTS.    G.  H.  L.  Buxton  and  I.  T. 
Minhinnick.     1951.     71p.  diagrs.     (ARC  R  &  M  2444; 
ARC  9140.     Formerly  RAE  SME  3339) 

Formulas  are  derived  giving  the  rates  of  change  of 
the  critical  speeds  and  frequencies  for  flutter  of  an 
aeroelastic  system  of  a  general  number  of  degress 
of  freedom,  with  each  of  the  dynamical  coefficients 
occurring  in  the  equations  of  motion.    Summation 
relations  between  the  rates  of  change  are  obtained. 
Special  forms  of  formulas  for  binary  flutter  are 
given  and  simple  formulas  for  rates  of  change  of 
critical  speeds  and  frequencies  when  all  the  coeffi- 
cients of  a  given  type  are  changed  in  the  same  ratio 
are  obtained  for  this  particular  case. 


N-13036* 

Aeronautical  Research  Council  (Gt.  Brit.) 
SOME  OBSERVATIONS  ON  DIFFUSION  FLAMES  AT 
LOW  PRESSURES.     F.  H.  Holderness.     1951.     6p. 
diagrs.,   3  tabs.     (ARC  R  &  M  2445;   ARC  10,064. 
Formerly  NGTE  R.  3) 

A  description  is  given  of  some  observations  on  the 
flames  from  wick  lamps  and  candles  burning  in  a 
stream  of  air  in  a  chamber  which  can  be  gradually 
exhausted.    The  effects  of  scale,  temperature,  and 
of  the  chemical  nature  of  the  fuel  on  the  pressure  at 
which  extinction  occurs  is  examined. 


N-13038* 

Aeronautical  Research  Council  (Gt.  Brit.) 
SANDWICH  CONSTRUCTION  AND  CORE 
MATERIALS.     PART  IV.     NOTES  ON  SOME 
METHODS  OF  TESTING  CORE  MATERIALS.     F.  T. 
Barwell.    1951.     17p.  diagrs.    (ARC  R  &  M  2467. 
Formerly  ARC  9591;  Strut  1020;  Plas.  61) 

Discusses  the  properties  required  of  low-density 
core  materials  and  the  methods  of  testing  for  these 
properties.    An  order  of  tests  is  given  whereby  un- 
promising material  may  be  quickly  eliminated. 


N-13040* 

Aeronautical  Research  Council  (Gt.  Brit.) 
LOW-SPEED  WIND-TUNNEL  TESTS  ON  THE 
BAYNES  CARRIER  WING;  A  TAILLESS  GLIDER. 
J.  Trouncer.     1951.    41p.  diagrs.,  35  tabs.    (ARC 
R  &  M  2487;  ARC  6608;  ARC  7125;  ARC  7127;  ARC 
8590;   ARC  8910.     Formerly  RAE  Aero  1802;  Tech. 
Note  Aero  1191;  Tech.  Note  Aero  1608;  Tech.  Note 
Aero  1672) 

Longitudinal  and  lateral  stability  tests  were  made  on 
the  glider  as  designed  with  a  tank  and  with  a  fuselage 
replacing  the  tank.    The  effects  of  end  fins,  split 
flaps,  and  elevons  are  also  given.    In  the  final  de- 
sign condition  with  the  fuselage  instead  of  the  tank 
the  maximum  trim  lift  coefficient  was  1.  08  (flaps 
up)  and  1.  27  (flaps  down).    Instability  developed  be- 
fore the  stall,  flaps  up,  but  could  be  cured  by  fitting 
tip  slats.    The  changeover  from  tank  to  fuselage 
caused  a  decrease  in   CmQ   of  0.  019;  of  this  change 

ACmQ  tank  =  +0.  001    and   ACm    fuselage  =  -0.  020. 


N-13042* 

Aeronautical  Research  Council  (Gt.  Brit.) 
AN  EXPERIMENTAL  INVESTIGATION  INTO  THE 
SUITABILITY  OF  A  CORRUGATED  CONSTRUCTION 
WING  FOR  A  LAMINAR-FLOW  AEROFOIL.    J.  C. 
King.     1951.    25p.  diagrs.,  photos.    (ARC  R  &  M 
2530;  ARC  8852.     Formerly  RAE  SME  3291) 

Describes  a  detailed  experimental  investigation  into 
the  structural  features  of  a  6 -foot  chord  wing  speci- 
men having  thick  skin  reinforced  by  spanwise  cor- 
rugations.   The  tests  included  surface  distortion, 
proof  and  ultimate  tests  on  the  specimen  and  com- 
pression tests  on  two  panels.    A  short  length  of 
parallel  specimen  was  used  with  a  simplified  test 
rig  built  for  the  purpose. 


N- 13049* 

Aeronautical  Research  Council  (Gt.   Brit.) 
HIGH  SPEED  WIND  TUNNEL  TESTS  ON  MODEL  OF 
TWO  JET-PROPELLED  FIGHTERS  (METEOR  AND 
VAMPIRE).     Staff  of  RAE  High  Speed  Wind  Tunnel. 
1951.     113p.  diagrs.,  photos.,  8  tabs.    (ARC  R  &  M 
2504;   ARC  7013,  ARC  10,187;  ARC  7406;   ARC  8241; 
ARC  8566;  ARC  8711;  ARC  8911;  ARC  9183. 
Formerly  RAE  Aero  1833;  Tech.  Note  Aero  1474; 
Tech.  Note  Aero  1631;   Aero  2026;  Aero  2058;  Tech. 
Note  Aero  1696;  Tech.  Note  Aero  1235;  Tech.  Note 
Aero  1302;  Tech.  Note  Aero  1588) 

Describes  measurements  of  lift,  drag  and  pitching 
moment  made  in  the  RAE  High-Speed  Wind  Tunnel  on 
models  of  the  Meteor  and  Vampire.    Additional  tests, 
including  measurements  of  pressure  distribution  and 
tuft  observations,  were  made  to  investigate  alterna- 
tive nacelles  for  the  Meteor.     Further  tests  to  inves- 
tigate changes  of  stability  and  trim  were  made  on 
both  models. 
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N-13050  * 

Aeronautical  Research  Council  (Gt.  Brit.) 
MEASUREMENT  OF  AIRCRAFT  ATTITUDE  RELA- 
TIVE TO  FLIGHT  PATH  DURING  DIVES.     J.   E:   H. 
Braybon.     1951.     lip.  diagrs.,  photos.     (ARC  R  &  M 
2564;  ARC  10,604.     Formerly  AAEE  Rept.  A.A.E.E./ 
Arm/Res/13) 

Deals  with  development  of  a  technique  for  direct  re- 
cording of  the  attitude  of  an  aircraft  relative  to  flight 
path  during  dives,  that  is,  the  direction  of  incidence 
of  free  air  flow  relative  to  aircraft  datum,   using  a 
wind  vane  coupled  to  a  Desynn  transmitter.    Results 
obtained  under  steady  conditions  of  dive  angle  and 
A.S.I,  show  agreement  with  those  deduced  from  level 
flight  results  using  conventional  air -flow  incidence/ 
lift -coefficient  relation.    Included  are  details  of  in- 
strumentation required  to  obtain  simultaneous 
records  of  flight  conditions  and  corresponding  inci- 
dence under  nonsteady  conditions  such  as  exist  dur- 
ing rocketry  attacks. 


N-13127* 

Forest  Products  Research  Lab.   (Gt.  Brit.) 
INVESTIGATIONS  INTO  GLUES  AND  GLUING. 
PROGRESS  REPORT  SIXTY -FIVE  -  NOVEMBER, 
1951.     TESTS  CONNECTED  WITH  THE  PROPOSED 
REVISION  OF  BS1203.     R.  J.  Newall.     12p.   4  tabs. 
(Forest  Products  Research  Lab.) 

Knife  tests  have  been  made  on  a  number  of  species  of 
plywood  bonded  with  various  adhesives  after  (a) 
steaming  at  different  pressures,   (b)  boiling  contin- 
uously for  periods  up  to  three  weeks,  and  (c)  cyclical 
treatments  involving  boiling  and  cooling  in  water  or 
boiling  and  oven  drying  to  100°  C. 


N-13320* 

Royal  Aircraft  Establishment  (Gt.  Brit.) 
ROLLING  BALANCE  MEASUREMENTS.    PART  H  - 
RESULTS  OF  TESTS  ON  TWO  TAPERED  WINGS. 
(Messungen  an  der  Rollwaage.    H.  Messergebnisse 
an  zwei  Trapezfliigeln).    G.  Thiel.    September  1951. 
50p.  diagrs.,  tab.    (RAE  Library  Trans.  379,  pt.  2; 
MOS  GDC  10/451(11)T.    Trans,  from  Zentrale  fur 
wissenschaftliches  Berichtswesen  der  Luftfahrtfor- 
schung,  Berlin.     FB  1808/2;  Deutsche  Versuchsan- 
stalt  fur  Luftfahrt  E.  V.,  Berlin.    Institut  fur  Aero- 
dynamik.    Jf  227/1,  November  20,  1943). 

Measured  the  rolling  and  yawing  moments  due  to 
rolling  of  two  tapered  wings  (with  and  without  split 
flaps)  which  only  differed  in  thickness.    The  experi- 
ments were  made  at  Reynolds  numbers  0.84  x  10^ 
referred  to  the  mean  wing  chord  and  over  an  angle  of 
attack  range  of  0°  to  30°  and  the  rate  of  roll  was 
varied.    The  results  are  compared  with  theory. 


N-13391* 

Aeronautical  Research  Council  (Gt.  Brit.) 

THE  THEORETICAL  LIFT  AND  PITCHING  MOMENT 

OF  A  HIGHLY-SWEPT  DELTA  WING  ON  A  BODY  OF 


ELLDPTIC  CROSS-SECTION.    T.  Nonweiler.     1951. 
16p.  diagrs.     (ARC  CP  58;  ARC  13,696) 

This  note  investigates  the  lift,  pitching-moment  and 
induced  drag  coefficients  of  a  highly-swept  delta  wing 
attached  to  an  elliptic  cylinder  of  constant  cross- 
section.    These  coefficients  are  derived  by  treating 
the  changes  in  perturbation  velocity  parallel  to  the 
free-stream  direction  as  small  compared  with  the 
velocity  changes  in  transverse  planes.     Curves  are 
given  which  enable  these  coefficients  to  be  determined 
for  various  values  of  the  body  width  and  body  height. 


N-13392* 

Aeronautical  Research  Council  (Gt.  Brit.) 
THE  MEASUREMENT  OF  HEAT  TRANSFER  AND 
SKIN  FRICTION  AT  SUPERSONIC  SPEEDS;  PRE- 
LIMINARY RESULTS  OF  MEASUREMENTS  ON  A 
FLAT  PLATE  AT  A  MACH  NUMBER  OF  2.5.    J.   E. 
Johnson  and  R.  J.  Monaghan.    1951.    35p.   diagrs., 
3  tabs.     (ARC  CP  59;  ARC  12,483) 

Gives  details  of  a  5 -inch  by  5 -inch  supersonic  tunnel 
designed  for  heat  transfer  and  boundary-layer  re- 
search and  the  preliminary  results  obtained  with  it 
at  a  Mach  number  of  2.5.    A  steam  heated  copper 
plate  5  inches  by  14  inches  is  let  into  one  wall  and 
provision  is  made  for  measuring  the  plate  tempera- 
ture and  the  heat  dissipated  from  the  plate  to  the 
air  stream  over  a  range  of  temperature  differences. 
Measurements  of  boundary-layer  profile  and  plate 
temperature  without  heat  transfer  have  also  been 
made. 


N-13393* 

Aeronautical  Research  Council  (Gt.  Brit.) 
A  THEORETICAL  AND  EXPERIMENTAL  INVESTI- 
GATION OF  THE  FLOW  IN  A  DUCT  OF  VARYING 
CROSS-SECTION,  WITH  PARTICULAR  APPLICA- 
TION TO  THE  DESIGN  OF  DUCTS  FOR  FREE 
FLIGHT  GROUND -LAUNCHED  MODEL  TESTS. 
C.  H.  E.  Warren,  R.  E.  Dudley  and  P.  J.  Herbert. 
1951.    37p.  diagrs.,  4  tabs.     (ARC  CP  60;  ARC 
13,726) 

The  flow  in  a  duct  was  investigated  theoretically  for 
the  case  when  there  are  no  internal  shocks  or  sepa- 
ration, and  the  results  have  been  confirmed  by  wind- 
tunnel  tests.    The  theoretical  results  are  used  to 
predict  the  flow  where  there  are  no  internal  shocks 
or  separation  in  the  duct.    The  wind-tunnel  results 
are  required  to  determine  the  flow  when  separation 
occurs.    In  such  cases,   it  is  found  that  the  jumps  in 
static  pressure  in  the  region  of  the  breakaway  are  in 
fair  agreement  with  the  jumps  found  by  Eggink  in 
experiments  of  a  related  nature.    It  does  not  appear 
possible  to  predict  the  position  of  the  regions  of 
breakaway  from  the  few  tests  made.    It  is  considered 
that  at  supersonic  free-stream  Mach  numbers  the 
internal  drag  can  be  calculated  with  fair  accuracy, 
but  that  at  subsonic  Mach  numbers  an  appreciable 
uncertainty  may  be  caused  by  an  error  in  the  estima- 
tion of  the  static  pressure  on  the  base  of  the  duct. 


N-13394* 

Aeronautical  Research  Council  (Gt.   Brit.) 
THE  SUPERSONIC  PRESSURE  DRAG  OF  A  SWEPT 
WING  WITH  A  CRANKED  MAXIMUM  THICKNESS 
LINE.    K.  D.   Thomson.     1951.    37p.  diagrs.,  tab. 
(ARC  CP  61;   ARC  13,582) 

The  linearized  theory  is  applied  to  a  particular 
family  of  sweptback  wings  with  cranked  maximum 
thickness  lines,  and  the  drag  of  one  member  is 
analyzed  and  compared  with  several  other  wings 
whose  solutions  are  well  known.    The  indications  are 
that  one  can  approximate  to  the  variation  of  drag 
with  Mach  number  by  combining  curves  of  certain 
delta  and  "chevron"  wings. 


N-13395* 

Aeronautical  Research  Council  (Gt.  Brit.) 
PRESSURE  MEASUREMENTS  IN  A  SUPERSONIC 
TUNNEL  ON  A  TWO-DIMENSIONAL  AEROFOIL  OF 
R.A.E.  104  SECTION.     D.  W.  Holder,  A.  Chinneck 
and  R.  J.  North.    December  28,  1950.    13p.  diagrs., 
photos.     (ARC  CP  62;  ARC  13,622) 

Measurements  of  the  pressure  distribution  over  the 
surface  of  a  two-dimensional  airfoil  of  RAE  104  sec- 
tion have  been  made  at  a  Reynolds  number  of  about 
0.8  x  10"  and  at  free-stream  Mach  numbers  of  1.42, 
1.60,  and  1.79.  The  observations  include  schlieren 
photography  of  the  flow,  and  were  made  at  angles  of 
attack  of  0°  and  2°. 


N-13396* 

Aeronautical  Research  Council  (Gt.  Brit.) 
OBSERVATIONS  OF  THE  SUPERSONIC  FLOW 
ROUND  A  6%  THICK  DOUBLE  WEDGE.     D.  W. 
Holder,  A.  Chinneck  and  D.  G.  Hurley.    December  28, 
1950.     12p.  photos.,  diagrs.,  tab.     (ARC  CP  63; 
ARC  13,623) 

At  a  Mach  number  of  1.57  and  Reynolds  number  of 
0.8  x  10°  pressure  measurements  and  flow  photo- 
graphs were  taken  for  a  6  percent  thick  two- 
dimensional  symmetrical  double  wedge  at  angles  of 
attack  between  0°  and  8°.    Although  the  results  are 
in  general  agreement  with  exact  theory,  discrepan- 
cies occur  at  mid-chord  where  the  expansion  is  ob- 
served to  be  more  gradual  than  would  be  expected  in 
the  absence  of  boundary  layer,  and  close  to  the  trail- 
ing edge  where  separation  occurs  when  the  airfoil  is 
at  angle  of  attack.    Shock  waves  were  observed  at  the 
nose  and  tail  under  conditions  for  which  expansions 
alone  would  be  expected. 


N-13405* 

Aeronautical  Research  Council  (Gt.   Brit.) 
TESTS  ON  A  'LIGHTHILL'  NOSE-SUCTION  AERO- 
FOIL IN  THE  N.P.L.   4-FT.   NO.  2  WIND  TUNNEL. 
F.   Cheers,  W.  G.   Raymer  and  Ola  Douglas.     1951. 
7p.   diagrs.,   photos.     (ARC  R  &  M  2355.     Formerly 
ARC,   Performance  Sub-Committee  10,506;   Perf.301; 
FM  1095) 
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A  series  of  tests  on  an  8.6  percent  thick  nose-suction 
airfoil  designed  by  Lighthill  has  been  made  in  the 
4-ft  No.   2  wind  tunnel  at  the  National  Physical  Labo- 
ratory at  Reynolds  numbers  of  0.385  and  0.577  x  10^. 
The  results  show  that  the  wing  stalls  at 
a^l3°(CL=1.12)  without  suction,  the  lift  coefficient 
at  the  stall  increasing  approximately  linearly  with 
suction  quantity  and  reaching  1.93  at  Cq=0.019  and 
23°  angle  of  attack. 

I 
N-13406* 

Aeronautical  Research  Council  (Gt.   Brit.) 

TESTS  ON  YAWED  AEROFOILS  IN  THE  20  x  8 -IN. 

HIGH  SPEED  TUNNEL.    J.  A.  Beavan  and 

N.  Bumstead.     1951.     9p.   diagrs.     (ARC  R  &  M 

2458.     Formerly  ARC,   Fluid  Motion  Sub-Committee 

10,730;    FM  1133) 

Tests  on  NACA  0020  sections  of  1.2  and  2.0-inch 
chord  completely  spanning  the  tunnel,   yawed  40°  and 
straight,   showed  that  there  was  no  appreciable  dif- 
ference in  compressibility  drag  rise  due  to  wind- 
tunnel  interference.     The  results,   and  further  meas- 
urements on  a  Piercy  airfoil  previously  tested, 
showed  also  that  the  gain  in  Mach  number  has  been 
increased  from  65  to  about  80  percent  of  the  theore- 
tical value  that  assumes  infinite  span  and  no  bound- 
ary layer  effects  due  to  reduction  of  tunnel  humidity. 
Some  explorations  of  the  flow  behind  the  airfoil  are 
considered  to  justify  these  conclusions  at  Mach  num- 
bers up  to  at  least  0.92. 


N-13407* 

Aeronautical  Research  Council  (Gt.   Brit.) 
AN  INVESTIGATION  INTO  THE  EFFECT  OF 
FORCED  AND  NATURAL  AFTERBODY  VENTILA- 
TION ON  THE  HYDRODYNAMIC  CHARACTERISTICS 
OF  A  SMALL  FLYING  BOAT  (SARO  37)  WITH  A 
1:15  FAIRING  OVER  THE  MAIN  STEP.     J.   A. 
Hamilton.     1951.     28p.  diagrs.,  photos.,   2  tabs. 
(ARC  R  &  M  2463;   ARC  10,589.     Formerly  MAEE 
Rept.  F/Res/204) 

The  fairing  with  no  ventilation  reduced  the  steady-run 
stability  range  to  3°,  produced  violent  skipping  in 
steady  runs  and  landings,   reduced  the  stable  range  of 
attitudes  for  landing,   elevator  fixed,  to  2°,   and  so  in- 
creased the  water  resistance  beyond  the  hump  that 
take-off  within  a  certain  range  of  attitudes  was  im- 
possible without  considerable  pitching  disturbance. 
Natural  ventilation  increased  the  steady-run  stability 
range,   reduced  the  violence  of  skipping  in  steady  runs 
and  landings,   increased  the  stable  range  for  landing, 
elevator  fixed,   to  4°,   reduced  water  resistance  so 
that  only  mild  afterbody  sticking  occurred,  and  re- 
duced the  free -to-trim  attitudes  in  the  planing  range 
by  2°.     The  addition  of  forced  ventilation  to  natural 
ventilation  raised  the  skipping  limit  in  steady  runs 
approximately  1°,   and  eliminated  afterbody  sticking. 
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N- 13408* 

Aeronautical  Research  Council  (Gt.   Brit.) 
A  METHOD  OF  DESIGNING  CORNER  CHANNELS 
AND  CASCADES  ON  A  HYPERBOLIC  BASE-LINE. 
R.  J.   Monaghan.     1951.     lOp.  diagrs. ,   tab.     (ARC 
R  &M  2464;  ARC  9522.     Formerly  RAE  Aero  2104) 

Presents  a  method  for  the  design  of  two-dimensional 
corner  channels  and  cascade  airfoils.     The  first  step 
is  to  construct  a  flow  pattern  which  satisfies  the  given 
flow  conditions.    Any  two  streamlines  are  then  chosen 
as  the  boundaries  of  a  corner  channel,  and  a  number 
of  similar  channels  are  placed  side  by  side  with  their 
outer  streamlines  coinciding  at  infinity  in  each  direc- 
tion.   If  the  velocity  distributions  in  the  channels  are 
suitable  a  closed  airfoil  section  is  left  between  each 
pair.    It  only  remains  to  round  off  the  leading  edge  to 
allow  for  slight  changes  in  angle  of  attack,   and  the 
cascade  airfoil  is  obtained. 


N-13409* 

Aeronautical  Research  Council  (Gt.  Brit.) 
SOME  OBSERVATIONS  ON  SHARP -NOSED  PRO- 
FILES AT  SUPERSONIC  SPEED.    J.  Valensi  and 
F.  W.   Pruden.     (Presented  to  VI  International 
Congress  of  Applied  Mechanics).    1951.    17p.  photos., 
diagrs.     (ARC  R  &  M  2482.     Formerly  ARC,   Fluid 
Motion  Sub-Committee  10,607;   FM  1108) 

Two-dimensional  tests  have  been  made  on  two  air- 
foils, one  a  wedge  section  and  the  other  a  double 
wedge  section,  each  with  a  nose  semiangle  of  3.6°. 
The  tests  were  made  in  a  5-  by  2-inch  wind  tunnel  at 
M  =  1.4,  and  comprised  Schlieren  observation  and 
pressure  measurement.    The  results  have  been  com- 
pared with  exact  inviscid  theory.     Several  diver- 
gences were  noticed  and  are  discussed.     Excellent 
agreement  with  theory  was  obtained  under  certain 
conditions,  and  where  serious  disagreement  occurred 
it  was  partly  attributable  to  wind  tunnel  interference. 


N-13410* 

Aeronautical  Research  Council  (Gt.  Brit.) 
PREVENTION  OF  CASTOR  SHIMMY  BY  THE  TWIN- 
CONTACT  TYPE.    O.  J.  Marstand.     1951.     15p. 
diagrs.,  photo.     (ARC  R  &  M  2508.     Formerly  RAE 
SME  3195) 

Results  of  full-scale  experiments  on  shimmy  sup- 
pression by  the  twin-contact  pneumatic  tire  are 
given.    These  results  are  supported  theoretically  and 
by  some  related  facts  of  experience.    The  method  is 
compared  with  existing  ones  and  some  practical  con- 
siderations are  discussed.    The  method  is  generally 
effective  in  tail  and  nose  wheels  without  the  use  of 
other  forms  of  heavy  damping,  over  which  it  may 
have  some  advantages  in  simplicity,   cost  and  effec- 
tiveness.    It  is  likely  to  be  suitable  for  production 
and  use  in  new  aircraft  and  some  existing  types. 


N-13411* 

Aeronautical  Research  Council  (Gt.   Brit.) 
THE  IDEAL  DRAG  DUE  TO  A  SHOCK  WAVE. 
C.  N.   H.   Lock.     1951.     17p.   diagrs.,   4  tabs.     (ARC 
R  &  M  2512.     Formerly  ARC,   Aerodynamics  Sub- 
Committee  5852;   FM  528;  Ae.  2032;   ARC,   Fluid 
Motion  Panel  8458;   FM  777) 

The  subject  of  this  note  is  the  increase  of  the  drag  of 
an  airfoil  which  arises  from  the  presence  of  limited 
shock  waves  when  the  forward  speed  lies  between  the 
so-called  shock  stalling  speed  and  the  velocity  of 
sound.    Part  1  presents  a  method  of  calculating  a 
first  approximation  to  the  ideal  theoretical  drag  rise 
due  to  a  shock  wave  on  an  airfoil.     Part  2  extends  the 
method  to  cover  the  use  of  the  Karman-Tsien  solution 
in  place  of  the  Glauert  relation. 


N-13412* 

Aeronautical  Research  Council  (Gt.  Brit.) 
AN  APPROXIMATE  SOLUTION  OF  TWO  FLAT 
PLATE  BOUNDARY -LAYER  PROBLEMS.     E.  J. 
Watson  and  J.  H.    Preston.     1951.     13p.   diagrs., 
3  tabs.     (ARC  R  &  M  2537.     Formerly  ARC,   Fluid 
Motion  Sub-Committee  9914;   FM  982) 

The  method  presented  here  for  obtaining  an  approxi- 
mate solution  of  the  laminar  boundary-layer  equa- 
tions is  based  on  the  iteration  process  of  Piercy  and 
Preston.    It  leads  to  a  simple  analytical  approxima- 
tion of  good  accuracy  for  Blasius'  solution  of  the 
boundary -layer  flow  past  a  flat  plate.     The  main  pur- 
pose of  this  paper  is,  however,  the  application  of  the 
method  to  a  generalization  of  Blasius'  problem, 
namely  the  case  of  a  flat  plate  in  a  uniform  stream 
when  there  is  a  suction  velocity  normal  to  the  plate 


proportional  to  x 


1/2 


where  x  is  the  distance  along 


the  plate  irom  its  leading  edge. 


N-13413* 

Aeronautical  Research  Council  (Gt.  Brit.) 
A  REVIEW  OF  THE  PROBLEM  OF  CHOOSING  A 
CLIMB  TECHNIQUE,  WITH  PROPOSALS  FOR  A 
NEW  CLIMB  TECHNIQUE  FOR  HIGH  PERFORM- 
ANCE AIRCRAFT.    K.  J.  Lush.     1951.     15p.   diagrs 
(ARC  R  &M  2557;   ARC  11,708;  ARC  12,081.     For- 
merly AAEE  Rept.  A.  A.  E.  E.  /Res/237) 

The  problem  of  choosing  the  best  climbing  technique 
is  considered  and  limitations  of  the  present  technique 
discussed.    Introduction  of  "energy  height"  as  a  vari- 
able permits  a  more  exact  treatment  to  be  attempted 
and  enables  a  geometrical  illustration  to  be  developed 
of  the  general  problem  of  optimum  climb  between 
specified  end  conditions.     From  discussion  of  this 
illustration  it  is  tentatively  concluded  that  a  revised 
climb  technique,  outlined  in  this  report,   will  give 
improved  performance  by  building  up  a  relatively 
high  kinetic  energy  at  low  altitudes  for  conversion  in- 
to potential  energy  (that  is  height)  at  high  altitudes. 


io 
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N-13414* 

Aeronautical  Research  Council  (Gt.   Brit.) 
CALCULATED  DATA  FOR  THE  COMBUSTION  WITH 
LIQUID  OXYGEN  OF  WATER-DILUTED  ALCOHOLS 
AND  PARAFFIN  IN  ROCKET  MOTORS.    I.  C. 
Hutcheon  and  S.  W.  Green.     1951.     13p.  diagrs., 
3  tabs.     (ARC  R  &M  2572;  ARC  11,561.     Formerly 
RAE  Tech.   Note  RPD  6/47) 

Flame  compositions,  combustion  temperatures,   and 
specific  impulses  have  been  calculated  for  the  com- 
bustion with  liquid  oxygen  of  aviation  turbine  paraffin 
and  of  ethyl  or  methyl  alcohol  with  varying  additions 
of  water.    Calculations  have  been  confined  to  propel- 
lant  combinations  with  an  excess  of  alcohol  or 
paraffin  and  which  produce  combustion  temperatures 
below  about  2,700°  K.     An  expansion  ratio  of  20:1  has 
been  assumed  in  obtaining  the  specific  impulses,   and 
the  methods  of  calculation  are  fully  explained. 


N-13415* 

Aeronautical  Research  Council  (Gt.  Brit.) 
A  NEW  METHOD  OF  NUMERICAL  INTEGRATION  OF 
THE  EQUATIONS  OF  THE  LAMINAR  BOUNDARY 
LAYER.    T.  G.  Cowling.     1951.     14p.  diagrs.,   5 
tabs.     (ARC  R  &  M  2575.     Formerly  ARC,   Fluid 
Motion  Sub-Committee  8690;   FM  808) 

This  new  method  for  the  numerical  solution  of  the 
boundary -layer  equations  rests  on  the  fact  that  the 
equations  of  steady  flow  are  special  cases  of  the 
equations  of  general  motion.    Velocity  profiles  are 
found  at  successive  sections  across  the  boundary 
layer.     Trial  values  of  the  velocity  are  assumed  at 
any  section.     From  these,   space  derivatives  of  the 
velocity  are  deduced  by  using  finite  differences,   and 
time  derivatives  by  using  the  equations  of  motion. 
Trial  values  are  then  adjusted  to  give  zero  time 
derivatives  of  the  velocitv  at  the  section. 


N-13416  * 

Aeronautical  Research  Council  (Gt.  Brit.) 
LATERAL  CONTROL  WITH  HIGH  LIFT  DEVICES. 
A.  D.  Young.    With  appendix,  by  R.  R.  Duddy.     1951. 
36p.   diagrs.,  tab.     (ARC  R&  M  2583;   ARC  5144. 
Formerly  RAE  BA  1659) 

Presents  a  summary  of  existing  information  on 
lateral  control  with  high-lift  devices.     The  devices 
considered  are  classified  as:    (a)  those  devices  that 
can  be  used  with  full -span  flaps,   which  include 
spoilers,  auxiliary  airfoils,   ailerons  behind  Zap  type 
flaps,   and  ailerons  behind  slotted  flaps;   and  (b)  those 
devices  which  can  be  used  only  with  nearly  full-span 
flaps,   which  include  short-span  wide-chord  ailerons 
floating-tip  ailerons,  and  ailerons  formed  from  part 
of  rear  flap  of  large  double-slotted  flap. 


N-13417* 

Aeronautical  Research  Council  (Gt.   Brit.) 
CONTRA- FLOW  TURBO -COMPRESSOR  TESTS. 


A.  D.   Baxter  and  C.  W.   R.  Smith.     1951.     43p. 
diagrs.,  photos.,   3  tabs.     (ARC  R  &  M  2607;  ARC 
6002.     Formerly  RAE  E.  3945;   E.  3829) 

In  order  to  investigate  the  practical  possibilities  of 
the  contra-flow  type  of  turbocompressor  various 
designs  of  single-stage  wheels  were  tested  and  a 
complete  turbocompressor  constructed.      This  note 
describes  the  work  on  these  items  and  the  conclu- 
sions reached. 


N-13498* 

Royal  Aircraft  Establishment  (Gt.  Brit.) 
APPROXIMATE  CALCULATION  OF  THE  TURBU- 
LENT BOUNDARY  LAYER  IN  TWO-DIMENSIONAL 
INCOMPRESSIBLE  FLOW.     E.  C.  Maskell. 
November  1951.     61p.  diagrs.,  2  tabs.    (RAE  Aero 
2443) 

An  approximate  method  is  constructed  for  calculating 
the  development  of  the  turbulent  boundary  layer, 
given  the  velocity  distribution  outside  the  layer.    The 
characteristics  which  may  be  determined  are  the 
momentum  thickness    8,  the  profile  parameter    H, 
the  skin -friction  coefficient    c*,    and  the  separation 
point.    By  making  use  of  an  empirical  approximation, 
the  momentum  equation  is  directly  integrated  to  de- 
termine   6.     H    is  determined  from  an  empirical 
differential  equation  similar  in  form  to  the  von 
Doenhoff-Tetervin  and  Garner  equations.    The 
Ludwieg-Tillman  formula  is  used  to  calculate  the 
skin  friction  and,  by  extrapolation,  to  determine  the 
separation  point. 


N-13574* 

National  Gas  Turbine  Establishment  (Gt.  Brit.) 
THE  CONTROLLED  PRODUCTION  OF  STREAMS  OF 
IDENTICAL  DROPLETS.    N.  A.  Dimmock.     May 
1951.     13p.   diagrs.,  photos.     (NGTE  Memo.  M.  115) 

Using  the  apparatus  described,  it  is  possible  to  ob- 
tain streams  of  evenly  spaced,  identical  droplets, 
with  a  diameter  range  of  from  10  to  300  microns. 
Their  formation  can  be  watched  in  slow  motion  using 
a  stroboscopic  light  source,   and  photographs  ob- 
tained of  any  part  of  the  formation.    A  possible  de- 
velopment of  the  apparatus  is  suggested. 


N-13588* 

National  Gas  Turbine  Establishment  (Gt.  Brit.) 
STUDIES  ON  THE  SPONTANEOUS  IGNITION  OF 
FUELS  INJECTED  INTO  A  HOT  AIR  STREAM. 
GENERAL  INTRODUCTION  AND  PART  I.    THE  DE- 
VELOPMENT OF  A  COMBUSTION  TEST  RIG  FOR 
MEASURING  THE  IGNITION  DELAY  OF  FUELS. 
B.   P.   Mullins.     August  1951.     32p.   diagrs.,  photo., 
2  tabs.     (NGTE  R.  89) 

A  standardized  test  rig,  consisting  essentially  of  a 
6-inch-diameter  metal  duct  through  which  the  hot  vi- 
tiated air  from  a  slave  combustion  chamber  is  passed 
and  into  which  fuel  is  injected,  has  been  fully  devel- 
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oped  to  measure  ignition  delays  under  appropriate 
conditions  of  short  reaction  time.    The  ignition  delay 
is  calculated  from  measurements  of  the  length  of  the 
induction  zone  and  the  air  velocity.    The  apparatus 
and  technique  are  described  and  some  theoretical  as- 
pects of  the  work  are  discussed  in  this  report  which 
includes  some  typical  results  for  a  kerosene  spray. 


N-13589* 

National  Gas  Turbine  Establishment  (Gt.  Brit.) 
STUDIES  ON  THE  SPONTANEOUS  IGNITION  OF 
FUELS  INJECTED  INTO  A  HOT  AIR  STREAM. 
PART  II.    THE  EFFECT  OF  PHYSICAL  FACTORS 
UPON  THE  IGNITION  DELAY  OF  KEROSINE-AIR 
MIXTURES.    B.  P.  Mullins.    September  1951.     56p. 
diagrs.,    17  tabs.     (NGTE  R.  90) 

The  effect  of  a  number  of  physical  variables  upon  the 
ignition  delay  of  kerosene  was  measured  in  the  com- 
bustion rig  described  in  NGTE  R.  89.    Air/fuel  ratio 
and  gas  velocity  have  a  negligible  effect;  spray 
particle  size,  fuel  temperature,  and  coarse  air  tur- 
bulence have  a  small  effect.    Thus,  the  ignition  delay 
at  a  given  air  temperature  increases  at  the  rate  of 
~1  percent  per  3jx  increase  in  spray  Sauter  mean 
diameter,  decreases  by~15  percent  with  60°  C  of 
fuel  preheat,  decreases  by  ~25  percent  with  fuel  pre- 
vaporization,  and  is  changed  slightly  when  the  induc- 
tion zone  is  situated  in  the  wake  of  a  baffle  plate. 


UNPUBLISHED    PAPERS 


N-6270* 

CONTRIBUTIONS  TO  THE  HOT-WIRE  METHOD. 
(Beitrage  zur  Hitzdrahtmethode).    G.  Datwyler. 
January  1952.     32p.  diagrs.     (Trans,  from  Zeitschrift 
fur  angewandte  Mathematik  und  Physik,  v.  1,  no.  5, 
1950,  p.298-316). 

The  characteristics  of  hot  wires  are  calculated  ap- 
proximately, by  using  the  experimental  results  of  the 
heat  loss  of  thin  cylinders  in  a  cross-stream.    They 
are  based  upon  the  similarity  law  of  heat  transfer  by 
forced  convection.    The  approximation  lies  in  that 
the  heat  losses  at  the  two  ends  of  such  probes  are 
neglected,  so  that  the  results  apply  exactly  only  to 
wires  of  finite  length  as  a  part  of  infinitely  long 
wires.    Starting  from  an  evaluation  formula  previ- 
ously derived,  a  practical  method  is  developed  for 
determining  the  sensitivity  of  hot-wire  probes.    This 
method  is  based  on  the  complete  semiempirical 
equation  by  King. 


DECLASSIFIED    NACA    REPORTS 


NACA  ACR  L5H31* 

COMPARISON  OF  TESTS  OF  A  4-FOOT -DIAMETER 
PROPELLER  IN  THE  LANGLEY  8-FOOT  AND  16- 
FOOT  HIGH-SPEED  TUNNELS.    Morton  Cooper. 
March  1946.     24p.  diagrs.,  photo.    (NACA  ACR 


L5H31)    (Declassified  from  Restricted,  2/28/52) 

Tests  have  been  conducted  to  compare  the  character- 
istics of  a  given  propeller  in  different  wind  tunnels. 
NACA  4-(3.9)(07)-0345-C  propeller  characteristics 
are  given  for  blade  angles  of  26°,  31.5°,  36.5°,  41°, 
and  45°  at  the  0.75  radius  at  a  tunnel  Mach  number 
of  0.200  and  for  blade  angles  of  41°,  45°,  and  49°  at 
a  tunnel  Mach  number  of  0.480.    Agreement  for  the 
corrected  results  is  within  0.5  percent  over  most  of 
the  range  tested,  is  well  within  experimental 
accuracy,  and  indicates  that  no  tunnel -wall  effects  of 
significant  magnitude  exist  other  than  those  for  which 
corrections  are  currently  applied. 


NACA  ARR  L6D23* 

EFFECT  OF  SHANK  DESIGN  ON  PROPELLER  PER- 
FORMANCE AT  HIGH  SPEEDS.     James  B.  Delano 
and  Melvin  M.  Carmel.    June  1946.     87p.  diagrs., 
photos.,  tab.    (NACA  ARR  L6D23)    (Declassified 
from  Restricted,  2/28/52) 

Tests  of  three  two-blade  propellers,  designed  for  the 
the  same  operating  condition  and  differing  essentially 
only  in  shank  design  have  been  made  through  a  range 
of  blade  angle  from  20°  to  58.5°  for  free-stream 
Mach  numbers  ranging  from  0.20  to  0.70.    The  pro- 
pellers have  thickness  ratios  of  0.185,  0.500,  and 
1.000  at  the  spinner  surface.    The  results  indicate 
that  the  losses  due  to  compressibility  effects  on  the 
outboard  sections  can  be  minimized  by  the  use  of  thin 
shank  sections  capable  of  carrying  a  large  part  of 
the  thrust  load. 


NACA  RM  L6L20a 

SUMMARY  OF  AVAILABLE  DATA  RELATING  TO 
REYNOLDS  NUMBER  EFFECTS  ON  THE  MAXIMUM 
LIFT  COEFFICIENTS  OF  SWEPT-BACK  WINGS. 
Harold  H.  Sweberg  and  Roy  H.  Lange.    March  4, 
1947.     20p.  diagrs.,  tab.    (NACA  RM  L6L20a) 
(Declassified  from  Restricted,  2/28/52) 

The  foreign  and  American  data  show  that  a  low 
Reynolds  numbers  (below  about  2  x  10*>)  higher  maxi- 
mum lift  coefficients  were  measured  in  most  cases 
for  moderately  sweptback  wings  than  for  unswept 
wings  of  similar  plan  form;  at  high  Reynolds  num- 
bers, however,  increasing  sweepback  resulted  in  de- 
creasing maximum  lift  coefficients.    A  smaller  rate 
of  increase  of  the  maximum  lift  coefficient  with 
Reynolds  number  was  measured  for  the  sweptback 
wings  than  for  similar  unswept  wings  in  the  critical 
range  of  Reynolds  number.    Increasing  the  Reynolds 
number  resulted  in  decreases  in  the  maximum  lift 
coefficients  of  the  two  wings  of  approximately  tri- 
angular plan  form  that  were  investigated. 


NACA  RM  L6L27a 

AERODYNAMIC  CHARACTERISTICS  AT  HIGH 
SPEEDS  OF  FULL-SCALE  PROPELLERS  HAVING 
DIFFERENT  SHANK  DESIGNS.    Julian  D.  Maynard. 
February  13,   1947.     72p.   diagrs.,  photos.,  tab. 
(NACA  RM  L6L27a)    (Declassified  from  Restricted, 
2/28/52) 
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Tests  of  two  two -blade  propellers  differing  essen- 
tially in  shank  design  only  have  been  made.    One 
propeller  had  a  shank  section  typical  of  conventional 
blades  and  the  other  had  an  aerodynamically  efficient 
airfoil  section.     The  blades  were  tested  through  a 
range  of  angles  from  20°  to  55°  at  various  rotational 
speeds  and  at  airspeeds  up  to  496  mph.    Although 
both  propellers  were  very  efficient,  the  one  with  the 
efficient  airfoil  section  was  about  5  percent  more 
efficient. 


NACA  RM  LTK28 

HIGH-SPEED  WIND-TUNNEL  INVESTIGATION  OF  A 
FLYING -BOAT  HULL  WITH  HIGH  LENGTH -BEAM 
RATIO.    John  M.  Riebe  and  Rodger  L.  Naeseth. 
June  20,   1948.     30p.   diagrs.,  photo.,   4  tabs.     (NACA 
RM  L7K28)    (Declassified  from  Restricted, 
2/28/52) 

An  investigation  was  made  in  the  Langley  high-speed 
7-  by  10-foot  tunnel  of  a  high  length-beam  ratio  fly- 
ing boat  hull,  the  hull  with  step  fairing,  the  hull  with 
bottom  rounded,  and  for  comparison  a  streamline 
body  of  revolution.    Mach  numbers  ranged  from  0.4 
to  0.85;  angles  of  attack  ranged  from  -2°  to  7.25°  at 
the  low  Mach  numbers.    Drag  coefficients  and  longi- 
tudinal and  lateral -stability  parameters  presented 
include  the  interference  of  the  thin  40°  sweptback 
support  wing. 


NACA  RM  L50H17a 

A  METHOD  FOR  PREDICTING  THE  LOW -SPEED 
CHORDWISE  PRESSURE  DISTRIBUTION  OVER 
SHARP -EDGE  AIRFOIL  SECTIONS  WITH  PLAIN 
FLAPS  AT  THE  LEADING  AND  TRAILING  EDGES. 
Robert  J.  Nuber  and  Jones  F.  Cahill.    October  2, 
1950.     28p.   diagrs.     (NACA  RM  L50H17a)    (De- 
classified from  Restricted,   2/28/52) 

A  method  is  presented  for  the  calculation  of  the  low- 
speed  chordwise  pressure  distribution  over  various 
relatively  thin  sharp-edge  airfoils  equipped  with 
leading-edge  and  trailing-edge  flaps  of  arbitrary 
size  and  deflection. 


